Introduction

29
The Irminger Sea encompasses the waters that extend from Cape Farewell -the 30 southernmost tip of Greenland -to Iceland (see Fig. 1 
for location names). During
31
winter it is a region of highly variable, in many aspects extreme, climatic condi- represents a mass of ∼ 1.6 · 10 12 kg.
154
The compilation of the trajectory data set is undertaken in three main steps: denote potential temperature and potential skin temperature, respectively.
158
The initial grid points are further required to be neither covered by land nor 159 sea ice, i.e., fractional land and sea ice cover must be below 50 %.
160
Trajectories are calculated from the initial grid points backward in time for
161 a duration of 6 h. If at the previous synoptic time the trajectory is not con-162 sidered a CAO, i.e., θ SKT − θ ≤ 0 K at t = −6 h, the trajectory is retained,
163
otherwise it is discarded. By virtue of this criterion a double sampling of 164 the same CAO airmass by more than one trajectory is avoided. In addition, wind speed, temperature, and surface turbulent heat fluxes are traced along trajectories by interpolating these fields to the respective tra-170 jectory positions.
171
In this study, I only consider trajectories with θ SKT − θ > 4 K at t = 0 h. Hence, I
172 exclude weak CAO airmasses, which are frequent but have a limited impact on air- Here, I will illustrate typical pathways of CAO airmasses and corresponding syn- airmasses from the Barents Sea (Fig. 3a) . Airmasses originating over the Nordic
274
Seas, as in case C, however, are rather atypical. In contrast to westerly CAOs, western Iceland (Fig. 3b ).
278
After CAO formation, westerly CAO airmasses are advected eastwards to- Greenland.
293
High wind speeds strongly enhance surface fluxes of sensible and latent heat.
294
Given the prevalence of high wind speed events in the Irminger Sea, it is, there- than non-ascending ones due to lower potential temperature at t = 0 h, and hence 349 stronger surface sensible heat fluxes. As I will discuss later, there are differences of the lee cyclone into the Irminger Sea, whereby they can accelerate considerably.
419
After the peak of the CAO event, the westerly winds over southern Green- Prior to easterly CAO events high pressure prevails in the Arctic and over 425 20 northern Greenland (Fig. 7f) . Furthermore, at lag -24 h two low pressure centres Greenland is not present in all cases. is evident in the composites of westerly, as well as easterly CAOs (Fig. 7) . Second, 
463
The NGBI corresponding to a CAO event is defined as the value of the NGBI 464 at the peak of the event, i.e., at lag 0 h. Figure 8 shows and compute the frequency of cyclones at lags -24 h and 0 h.
477
The lower tercile comprises cases with a main trough to the west of Greenland
478
and a secondary trough east of southern Greenland (Fig. 9a) . This secondary ( Fig. 7f) . A similar dipole structure of cyclone frequency at lag -24 h is also 484 evident in the middle tercile (Fig. 9b) , however, with no significant trough over 
502
The thermodynamic evolution of CAO airmasses prior to CAO formation is
503
by and large independent of the NGBI, i.e., the relative θ-T curves are similar 504 for all terciles (Fig. 5b) . After CAO formation, however, the airmasses of the 505 lower tercile experience less diabatic heating and more adiabatic cooling than 506 airmasses of the upper tercile. In fact, the airmasses of the lower tercile undergo 507 an evolution akin to that of westerly CAO airmasses, which is owed to similar 539 Fig. 5a ) and, therefore, feature the strongest air-sea potential temperature differ-540 ence at t = 0 h among all trajectory subsets. Thus, they extract the most sensible 541 heat in the median (Fig. 10a) . Furthermore, westerly and lower tercile easterly 542 CAO trajectories follow similar pathways after CAO formation into the Nordic
543
Seas, where waters are colder than further south. Thus, it is unsurprising that they 544 extract less latent heat than middle and upper tercile easterly CAO trajectories
545
( Fig. 10b) , which are exposed to comparatively warmer waters at lower latitudes.
546
In fact, the sea surface temperature is the highest for upper tercile easterly CAO 547 trajectories (not shown) and consequently they extract the most latent heat. How-548 ever, given the strong diversion of these trajectories, the range of sea surface tem-
549
peratures to which they are exposed is wider than for the other trajectory subsets.
550
Accordingly, the 10 th to 90 th -percentile range is the largest for this subset. In that almost one third of the westerly CAO events feature lee cyclogenesis.
586
As the lee cyclone propagates into the Nordic Seas, the CAO airmasses are 587 rapidly exported north-eastwards on the cyclone's southern flank. 
Figure 5: θ-T diagram for westerly ascending (orange) and non-ascending (dark red), as well as easterly (blue) median CAO trajectories. The sets of ascending (non-ascending) trajectories comprise the trajectories whose pressure at t = −48 h is above (below) the median of westerly CAO trajectories. In addition, easterly CAO trajectories are split into lower (dark gray), middle (gray) and upper (light gray) terciles of the Greenland Blocking Index (cf. section 4.4.2). Values are (a) absolute and (b) relative to t = 0 h and they are shown for −192 h ≤ t ≤ 144 h in 6-hourly intervals with dots every 24 h. Times t = −192 h and t = 0 h are highlighted by triangles and black circles, respectively. 
